Introduction
Increasing a country's productivity and competitiveness requires industrial and regional development policies in the form of effective industrial strategies. In order to enhance the competitiveness of an industry, it is of great importance to determine the elements or factors that impact the industry. Subsequently, decision-makers can focus on the priority factors to improve the industry. However, it is difficult to improve all influencing factors simultaneously. A more feasible method is to focus simply on a set of the most urgent and important factors and to work on these in a stepwise manner [1] . For this purpose, the concept of critical success factor (CSF) is used in this study. By identifying and discussing the CSFs of an industry, the factors having the greatest impact on the whole system can be discovered. Then policymakers can pay more attention to these CSFs and work on them progressively to achieve great improvements in the efficiency of the entire industry.
According to Leidecker and Bruno [2] , ''CSFs are those characteristics, conditions, or variables that, when properly sustained, maintained, or managed, can have a significant impact on the success of a firm competing in a particular industry.'' Rockart [3] developed the CSF concept as a way of identifying general managers' information needs and defined CSFs as ''those few critical areas where things must go right for the business to flourish.' ' As demonstrated in Ulengin et al. [4] and Kabak et al. [5] , a strong link also exists between the competitiveness of a country and the competitiveness of its industries. The success of a specific industry in a country, in other words, depends strongly on the national competitiveness of that country [6] . Therefore, the development level of the institutions, the infrastructure, the macroeconomic environment, the financial sector, as well as the health care and education level offered in the country in which the industry operates greatly affect the competitiveness of this industry [1] . Consequently, the CSFs that play a primary role in the competitiveness of an industry are not solely under the control of the industry but also depend on the external factors that shape the competitiveness of the nation in which the industry is located.
This study proposes a methodology to identify which of the critical success factors shaping the competitiveness of a country significantly affect the competitiveness of an industry. The proposed methodology is based on the integration of three main stages: a Web-based survey, a Delphi-type workshop, and the fuzzy decision making trial and evaluation laboratory (DEMATEL) method. In the problem-structuring phase, which constitutes the first two stages of the methodology, the most relevant factors that are very important for a specific industry, and the relations between these factors are determined. Fuzzy DEMATEL method is then used to rank the selected success factors upon which policymakers should immediately concentrate to increase the competitiveness of the industry.
The proposed methodology is applied to reveal the critical success factors for the Turkish iron and steel industry. In Turkey, the iron and steel industry is one of the crucially important industries that have high market share and have seen high annual average export growth rate over the years [7] . The iron and steel sector is also of great importance for the general performance of the manufacturing industry in Turkey due to its increasing production capacity, export potential, and the inputs it provides to other sectors. The iron and steel industry has always played a vital role in the industrial and economic development of Turkey and offers a great potential for growth in the future [8] .
To our knowledge, this is the first study that attempts to reveal which of the basic factors shaping the competitiveness level of a nation will play an important role in improving the success of the iron and steel industry. The main contributions of the study can thus be listed as follows:
• A problem-structuring methodology to identify the relevant concepts as well as their inter-relationships,
• A three-stage methodology for analyzing the competitiveness of an industry, and • An application of the proposed methodology to the iron and steel industry in Turkey.
The second section of the paper provides a literature survey, briefly summarizing the existing studies on competitiveness in the iron and steel industry as well as on the identification of critical success factors. The third section presents the framework of the proposed methodology. The fourth section provides an application of the proposed methodology to the Turkish iron and steel industry and highlights its CSFs. The last section draws conclusions and presents suggestions for further research.
2 Literature Review
Competitiveness in Iron and Steel Industry
The issue of how to raise competitiveness becomes critical for industries in a global market place. Even though industries differ in appearance, the problems they face are very similar. Therefore, a particular industry analysis can serve as a template in order to offer a useful guide for policymakers. Based on this template, it will be easier to build a reliable model from limited data which can specify the basic factors enhancing the competitiveness of the industry under investigation.
Assessing industrial competitiveness is a complex task. First of all, one needs measures of competitiveness to arrive at a comparable figure for each industry [1, [4] [5] [6] 9] . Unfortunately, there are few studies which assess the competitiveness of the iron and steel industry of any one given country.
The competitiveness of three large iron and steel manufacturing enterprises in China is the focus of Wu and Zhong [10] . The paper investigates the impact of using e-business resources on enterprise competitiveness by focusing on the profitability dimension. The results show that to increase enterprise competitiveness in the iron and steel industry, e-business resources are necessary but not sufficient.
Ohashi [11] analyses the impact of export subsidies on an industry's cost competitiveness in the presence of learning by doing. This paper focuses on the Japanese steel industry in the 1950s and 1960s. Based on the simulations with the model, the research findings underline that subsidy policy had an insignificant impact on the growth of competitiveness of the industry because the estimated steel supply function was relatively inelastic.
The iron and steel sectors have significantly high CO 2 emissions and relative openness to international trade when compared to the other sectors covered by the European Emission Trading Scheme (ETS) [12] . Anger and Oberndorfer [13] and a majority of the papers cited by them assess the impact of European ETS from the production dimension of competitiveness and generally conclude that this impact on European iron and steel production is relatively modest.
Smale et al. [14] give the results of another analysis that highlights the positive impact of European trade emissions on the profitability of iron and steel industry competitiveness.
Demailly and Quirion [15] analyze the impact of the European ETS on both production and profitability dimensions of competitiveness for the iron and steel industry using a partial equilibrium model. They show that competitiveness losses are small for this sector.
Singh et al. [16] underline that steel companies are becoming aware of sustainability challenges and present a method for the development of a composite sustainability index to specify the sustainable performance of steel industries along economic, environmental, and societal pillars of sustainability. They use the Analytical Hierarchy process to determine the weights at various levels, evaluate sub-indices, and aggregate them for a composite index. The effectiveness of the proposed method is illustrated by a case study for a major steel company in India.
The literature review presented above demonstrates that the indicators and drivers of competitiveness are multifaceted in nature and possess complex inter-relationships. Therefore, a single aspect, or even just a few aspects, will not be sufficient to thoroughly explain competitiveness at the industrial level. Competitiveness has economic, social, and environmental dimensions. In order to increase the competitiveness level of each industry, the basic critical success factors should be highlighted, which becomes possible when a broad alliance of governments and private sectors are working together.
Identifying Critical Success Factors
CSFs are the areas in which satisfactory results will guarantee successful competitive performance for an organization. There are generally a large number of factors that are effective on success. The key to success is, thus, to focus the most limited resource (time) on those areas that really make the difference between success and failure [17] . Identifying CSFs is therefore vital for the efficient use of resources in achieving the desired results in an organization. However, CSFs are complex in nature and necessitate the consideration of a high number of parameters in order for the full picture to emerge [18] .
The CSF approach has been widely adopted and used in different fields. Much of the related literature presents a diverse range of studies that identify CSFs in various domains. Belassi and Tukel [19] concentrate on the critical factors that affect project success or failure. Chan et al. [20] develop a conceptual framework on CSFs specifically affecting the performance of construction projects. Karlsen et al. [21] study CSFs in information technology projects. The CSFs in customer relationship management (CRM) applications are analyzed by King and Burgess [22] . Getz and Brown [23] attempt to identify the CSFs for a tourism facility to attract wine consumers. The CSFs for enterprise resource planning (ERP) implementations are investigated by Hong and Kim [24] . Some other research areas where there is a need for identifying CSFs are knowledge management, integrating suppliers into new product development, business process management, and humanitarian aid supply chains [25] [26] [27] [28] .
Addressing problems in the field of decision making, DEMATEL method meets the objective of understanding the causal relationships between elements. It is used to develop a structural model of a system using expert knowledge [29] . DEMATEL's basis in graph theory enables it to visually analyze and solve problems. In this structural modeling approach, the interdependent relationships between the factors influencing the system under consideration can be represented in the form of a directed graph, called a cause-effect diagram. In this way, the factors can be divided into cause and effect groups by which a better understanding of causal relationships can be obtained [30] . This feature makes DEMATEL an appropriate tool to solve complex system problems [31] [32] [33] [34] . It not only provides a way to visualize causal relationships between criteria through an impact-relationship map but also indicates the degree to which criteria influence each other [35, 36] .
DEMATEL is also used for identifying CSFs in a number studies. Wu [37] uses fuzzy DEMATEL method to segment the critical factors for successful knowledge management implementations. Sun [18] proposes DEMA-TEL as the main analytical tool to handle the inner dependences within a set of criteria used in Porter's Diamond model and to find the CSFs for the electronic design automation industry. The author concludes that the critical local demand condition and government are the causal competitive advantage factors which could play a significant role in shaping this industry. Sun [18] also provides a useful literature survey on the application of DEMATEL in different research areas. Wu and Chang [38] use fuzzy DEMATEL method to identify critical factors and their causal relationships in the electronic sector in green supply chain management. Govindon et al. [39] developed green supply chain management practices and performances for the automotive industry and investigate the importance and causal relationships between them using a fuzzy This paper will use the DEMATEL method to classify the factors influencing an industry and to identify the CSFs related to the success of that industry. Because DEMATEL provides information on the impact of each factor on the whole system it is possible to determine the most influential factors on the system by analyzing and interpreting the structural model. The causal factors having the greatest effect on the system are obviously CSFs [30] . The only remaining problem is that, in order to implement the DEMATEL approach to identify CSFs, the degree of direct effect between each pair of factors is needed. These degree scores are always acquired through expert surveys. In this study, a Delphi workshop is conducted in order to obtain these degrees.
In decision making, assuming the judgments of experts to be exact values (equating to crisp scores) may be inappropriate and not reflect the vagueness of the real world. Fuzzy logic is, paradoxically enough, a precise logic of imprecision and approximate reasoning [42] . Zadeh [42] points out two human capabilities that fuzzy logic formalizes: first, the capability to converse, reason, and make rational decisions in an environment of imperfect information and second, the capability to perform a wide variety of physical and mental tasks without measurements and computations. Therefore, fuzzy logic-based fuzzy set theory is an important tool to model those types of uncertainties that result from vague and imprecise linguistic expressions.
To benefit from advantages of both DEMATEL and fuzzy theory, several methods incorporating them have been proposed in the literature [for example see [43] and [44] ]. These methods enable researchers to make better decisions in an environment of imperfect information characterized by experts' linguistic expressions. In particular, when experts make judgments using incomplete or conflicting information, or when they are aware of the partiality of truth or lack expertise in some situations, the contributions of these methods will increase. Due to these advantages, the fuzzy DEMATEL method is chosen to identify CSFs in this study.
Proposed Methodology
The objective of the model built in this study is to identify CSFs and to explore, through an extensive analytical model, the influences of the factors in the provision of a national competitive advantage on the provision of competitive superiority in the sector of particular interest for the study.
Within the fundamental framework of the model presented in Fig. 1 , the problem is structured in two stages. The first stage is to list those concepts related to the competitiveness of the country which are likely to influence the sector. In the second stage, the relations between these concepts are determined. In fact, these two stages are similar to methodology proposed in Ulengin et al. [4] and Kabak et al. [5] .
The final stage is to determine the CSFs influencing the sector with regard to overall long-term relations between the concepts. The details of the proposed stages are given in Fig. 1 .
Listing the Concepts
In accordance with the proposed methodology, it is suggested here that a list of concepts is prepared to determine which of the factors in country competitiveness are most closely related to the sector in question. The concept list is formed by determination of related components among the 111 components defined in the WEF report [1] . Both theoretical and empirical evidence reveal an abundance of critical constituents that comprise the global competitiveness of a country. The Global Competitiveness Index (GCI) developed by the World Economic Forum (WEF) suggests that the sorting of countries by competitiveness should take into consideration many parameters such as labor market efficiency, technological readiness, and financial market development [1] . The WEF ranks 144 countries based on their scores on 111 concepts in 12 pillars. Many countries recognize the GCI as a measure for correctly defining competitiveness and measuring a country's competitive strength. The rankings provided by GCI serve as benchmarks for policymakers and other interested parties to judge the competitive success of their countries within a global context. This study can therefore be useful in identifying the additional significance of the factors used by WEF in assessing the effects of competitive power of a To this end, a Web-based survey is conducted, in which experts are asked to grade the relevancy of each of the 111 concepts in the WEF report to the industry under study. The grading is performed on a scale of 1 to 10 (1: the concept is not related to the sector at all; 10: the concept is very closely related to the sector). Afterwards, the average of the grades that these concepts receive from all the respondents is calculated, and a threshold is determined. Concepts that scored above this threshold form the concept list. Concepts not listed in the WEF report but thought to be important for the sector under study can also be added to the list in line with the experts' opinions.
Determining the Relations between the Concepts by a Delphi Workshop
The purpose of the second stage is to create a relational network between the concepts that participants consider to be very important in shaping the future of the sector under study. In this way, it becomes possible to determine the impact of each concept on the others and to use it as an input to the fuzzy DEMATEL model. To identify the expert opinions on the interrelations between the concepts, a workshop is organized. This workshop uses the Delphi approach, which is commonly used in group decisionmaking applications. The Delphi method consists of the following four phases [45] :
1. Exploration of the subject under consideration, 2. Understanding group views, 3. Exploration and discussion of the different points of view, and 4. Final evaluation.
These general phases can be used for a variety of purposes, including evaluating possible budget allocations, exploring urban and regional planning options, and revealing personal value priorities. In the context of the critical success factor determination problem, this general method can be used as follows.
In the first phase, the purpose of the study and the steps of the process which will be followed are presented to the participants. The list of concepts and a detailed description of each concept are also provided to the participants. Moreover, each participant is allowed to contribute any information that he/she considers to be relevant to the issue in this phase.
In the second phase, the participants are divided into groups, preferably with an odd number of members (it is also important that the members of each group have similar social and occupational status). Then the groups discuss the direct relations among the concepts in a pairwise manner.
The linguistic expressions given in the second column of Table 1 are used to evaluate the impact of the relation between any two concepts. The objective of this activity is to reveal the hidden information through discussions within each group, to clearly define the concepts so they are uniformly understandable by all participants, and finally to state the relations between concepts.
In the third phase, the evaluations of the different groups are combined, summarized, and shared with the other groups. The results of the groups can be summarized in terms of first quadrant, second quadrant, median, average, and range for every concept in the survey. This step enables the results from different groups to be discussed within the other groups and to create a common frame of mind.
The fourth stage may involve disagreements between the groups about the impact level of the concepts, where each group presents arguments and counter-arguments, and an open discussion takes place to reach a compromise decision. The groups may or may not change their previous assessments after the discussions. In case of a change in the previous assessments, the scores of the groups are recombined, and all the participants discuss the outcomes again with contributions. This process can be repeated until the compromise impact scores for each pair of concepts are obtained.
Once these impact scores have been obtained from the workshop, they are used as input to the fuzzy DEMATEL method, which identifies the CSFs for the competitiveness of the industry under study.
Exploration of the CSFs Via Fuzzy DEMATEL
In the previous section, the direct relations between the concepts were determined. In this stage, those direct relations are used to determine overall long-term relations, including indirect relations. To begin with, some basic information related to the fuzzy logic is provided, and this is followed by a description of the fuzzy DEMATEL procedure used in this study.
Fuzzy Set Theory
Fuzzy set theory is an important tool to model the uncertainties that result from vague and imprecise linguistic expressions. It is capable of reflecting the ambiguity of the human judgments required in the proposed model to specify interrelations between the factors. In order to deal with the ambiguities involved in the process of linguistic estimation, linguistic terms are converted to fuzzy numbers. Definitions required for the presentation of proposed fuzzy DEMATEL approach are as follows:
Definition 1 [43] . A fuzzy setÃ is a subset of universe of discourse X, which is a set of ordered pairs and is characterized by membership function lÃðxÞ representing a mapping lÃ : X ! ½0; 43] . A fuzzy setÃ of the universe of discourse X is convex if
Definition 3 [43] . A fuzzy setÃ of the universe of discourse X is normal if maxlÃ x ð Þ ¼ 1:
. A fuzzy numberÑ is a fuzzy subset in the universe of discourse X, which is both convex and normal.
Definition 5 [43] . A triangular fuzzy numberÑ is a triplet (l, m, r), where the membership function lÑ x ð Þ is defined as follows: where l, m, and r are real numbers and l B m B r.
Fuzzy DEMATEL Approach
In general, the fuzzy DEMATEL procedure proposed in Wu and Lee [43] is used in this paper, except for two modifications required for its use in the proposed methodology. First, the initial step of the procedure in Wu and Lee [43] is skipped because this step was performed in Stage 1 and Stage 2 of the proposed methodology. In addition, when aggregating the assessments of the decision-makers, if the individual assessments are defuzzified before aggregation then some important information regarding the distribution of the individual assessments may be lost. Therefore, in this study, individual assessments are first aggregated as fuzzy numbers, and then the Converting Fuzzy data into Crisp Scores (CFCS) procedure is applied for defuzzification.
Step 
The other equations are the same as those used in the CFCS method proposed by Opricovic and Tzeng [47] :
where D max min ¼ max r ij À min l ij and z ij is a crisp value representing the direct effect of variable i on variable j. As a result, the initial direct-relation matrix Z = [z ij ] N9N is obtained.
Step 3: Establishing and analyzing the structural model Using the initial direct-relation matrix Z, the normalized direct-relation matrix X and the total-relation matrix T can be obtained as follows:
where s ¼ 1
and
A causal diagram can be generated using the following equations: Factors having positive (D -R) value are less affected by the other factors than they, in turn, have impact on those factors. Factors having negative (D -R) value are more affected by the others. Therefore, the vertical axis ''Relation'' divides the factors into cause and effect groups, where the factors having high positive (D -R) are in the cause group. If any improvement can be realized in the cause group factors then it will result in a subsequent improvement in the other factors. Therefore, if high-level performance is intended for all the system factors, priority should be devoted to cause group factors. In short, the variables having high (D -R) values compared to others can be considered as the CSFs [7, 35, 37, [48] [49] [50] . For further explanations and examples of using (D -R) value to identify CSFs, please see [30, 37, 51, 52] .
A Case Study in Turkey
The methodology developed in this paper has been applied to the problem of determining the CSFs in sustaining and improving the competitiveness of the Turkish iron and steel industry. The primary reason behind this selection is that the iron and steel industry in Turkey is of great importance for the general performance of the manufacturing sector in Turkey because of its increasing production capacity, export potential, and inputs to other sectors [53] . It is also one of the most important industries in Turkey, with a target of 55 billion dollars in Turkey's projected 500 billion dollar export target to be achieved by 2023 [54] .
Because of China's new investments which have boosted its share of world iron and steel production in recent years and the horizontal-vertical consolidations taking place worldwide, Turkey should take special measures to maintain its place in the iron and steel sector. In this context, it is essential to develop long-term competition strategies using a model which will not only determine the factors needed to secure competitive superiority but which will also look into the causes of the losses in the iron and steel sector. Details of how the proposed methodology has been applied to the Turkish iron and steel industry are presented in the following sections.
Listing the Concepts
In the framework of the first stage, a Web-based survey was conducted in April 2011 to determine the components of the model. The participants were asked to grade, on a scale of one to ten, the relevance of the 111 WEF indicators to the success of the Turkish iron and steel industry. In total, 36 people took part in the survey. The participants were from a wide spectrum of the economy, including the private sector, non-governmental organizations, and the public sector. All concepts were then listed according to their average grades; concepts with an average grade of at least 8.5 were chosen to be used in the model, meaning that a consensus was reached on the list of the concepts. This cut-off point (i.e., 8.5), specified as the break point of average grades for the concepts used, was decided upon by a consensus of the top executives from the Turkish Federation of Industrial Associations (Sektörel Dernekler Federasyonu-SEDEFED) and top managers of the Turkish Steel Producers Association (Türkiye Ç elik Ü reticileri Dernegi-TÇ Ü D).
In line with the results of the Web-based survey, the concepts that were agreed upon as influencing the future of the Turkish iron and steel industry are listed in Table 2 (ID = 1-24). Following an e-meeting with the sector's main stakeholders to assess the survey results, three additional concepts, which can be used as proxy variables for the competitive power of the iron and steel industry, were added to the list (ID = 25-27).
Determining the Relations Between the Concepts
The second stage in constructing the model is to create a relational network between those concepts which participants believe to be very important in shaping the future of the sector under study. In this way, it is possible to determine how large an impact the concepts have on one another. To this end, a Delphi workshop with participants from a wide range of economic sectors was organized. The participants consisted of six academicians, 13 representatives from industry, six representatives from federations and associations, and one representative from the Ministry of Science, Industry, and Technology. The workshop took a full day and consisted of four main phases. At the beginning of the workshop, in the first phase, participants were briefly informed about the modeling project. The moderator gave a presentation to explain the aim of the study, the definitions of the indicators, and the process to be followed during the workshop.
In the second phase, participants were divided into six homogeneous groups and asked to determine whether a relation existed between the concepts given in Table 2 . Participants were also asked to determine the degree of the relation, if any, using the linguistic expressions in Table 1 . In this phase, because the number of variables was quite large, three groups were asked to evaluate the first half of the list and the other three groups the second half.
In the third phase of the workshop, the results of the previous phase obtained from each group and the aggregate results (given as first quartile, third quartile, median, and range) were prepared and given out as a priori information for the next evaluation. Then the groups reconsidered their evaluations.
In the fourth stage of the workshop, the results of the previous phase were recalculated and presented to all participants. The participants discussed any disagreements among the group evaluations. Groups were free to revise their evaluations for a final time. Detailed explanations were provided for any issues that were not agreed upon to enable the participants to reach a consensus on the meanings of these issues and thereby to come to an agreement.
Then, following a revote, the final agreed-upon evaluation was obtained. As an illustration, some of the evaluation results from the first group are given in Table 3 (due to the large size of the table, only a small part is shown). According to the first group's evaluations presented in Table 3 , for instance, Soundness of banks (ID#1) has a weak positive effect on Availability of scientists and engineers (ID#2).
Identifying Key Success Factors Using FUZZY DEMATEL
In this stage, the CSFs for the iron and steel industry were determined by combining the evaluations made by the three groups in the previous stage. To this end, the evaluations of the three groups, expressed as triangular fuzzy numbers, were first combined according to Eqs. (1) (2) (3) (4) Examples of calculated results are given in Table 4 . Then the initial direct-relation matrix Z, shown in Table 5 , is obtained using Eqs. (5) (6) (7) (8) (9) (10) (11) .
In this application, minl ij ¼ 0, max r ij ¼ 1, and Table 5 .
Then, using Eqs. (12) (13) (14) , X and T are determined. The total relation matrix T is given in Table 6 . Finally, the D i and R i values are calculated according to Eqs. (15-17) ; Table 7 and Fig. 2 show the results.
The values of (D ? R) show each factor's degree of importance, and the values of (D -R) divide the factors into cause and effect groups. Because the objective is to discover those factors that have the greatest effect on the system, the factors that have high (D -R) values are considered as the CSFs for the iron and steel industry. Therefore, we conclude that Burden of customs procedures (ID = 8), Total tax rate (ID = 18), Extent and effect of taxation (ID = 20), and Soundness of banks (ID = 1) are the CSFs for the competitiveness of the iron and steel industry.
On the other hand, looking at (D ? R) values makes it possible to analyze the system's most important concepts. These concepts for the iron and steel industry were found to be Iron-steel level of development of production process (ID = 27), Nature of competitive advantage (ID = 15), and Iron and steel foreign market efficiency (ID = 25).
Discussion of the Results
As a result of the Delphi-type workshop and the fuzzy DEMATEL analysis which were carried out to determine CSFs for the competitive improvement of the Turkish iron and steel industry, the following success factors were identified as having the greatest influence on the industry: the soundness of banks, the extent and effect of taxation, the total tax rate, and the burden of customs procedures. Turkey has to improve the health of its banks with sound balance sheets. In fact, before 2001, the major sources of financial instability in Turkey were macroeconomic instability and government involvement. At present, Turkey is closer to achieving macroeconomic stability than ever before, and the government is reducing its direct involvement. Major strides have been made after the crisis of 2001 in cleaning up a very nontransparent and politicized banking environment and in upgrading the regulatory structure to EU standards. Further consolidation and mergers with foreign partners will be inevitable. According to the WEF report (2012), Turkey is in 22nd place out of 144 countries on the soundness of banks [1] . If EU integration becomes a concrete vision for the future, macroeconomic stability will be firmly rooted in Turkey, and the banking sector will quickly move to EU standards, long before any eventual accession date. This trend will, in its turn, initiate further improvements in the competitiveness of the iron and steel industry.
Another policy implication for Turkey should be to increase the impact of level of taxes on incentives to work or invest. In fact, the tax rate variable is a combination of profit tax (% of profits), labor tax and contribution (% of profits), and other taxes (% of profits) [1] . As for the impact of taxation, according to the WEF report (2012), Turkey ranks 88th out of 144 countries in terms of total tax rate and 117th out of 144 countries in terms of the scope and impact of taxation [1] . The country's ranking shows the importance of making improvements in the area of taxation. The iron and steel industry in China, for example, has been stimulated by strong domestic demand, particularly from construction, manufacturing, and automotive industries, leading to rapid growth in the iron and steel industry in recent years. In 2002, the government reduced the resource tax on iron ore by 40 % for those vertically integrated entities involved in both mining and metallurgical processing. The tax reduction was in line with the government's policy of promoting integrated iron and steel operations, balancing the tax burden among different enterprises, and encouraging competition. Turkey's position when it comes to the extent and effect of taxation is especially low (117th), whereas other leading crude steel producers such as China (41st), Japan (113rd), and the US (69th) are at higher levels [1] .
Another policy implication is concerned with the level of efficiency of customs procedures which are related to the entry and exit of merchandise [1] . In the WEF reports (2012), the burden of customs procedures is considered to be one of the factors influencing the competitiveness of a country. According to the 2012-2013 report, Turkey is ranked 96th out of 144 countries. Other leading crude steel producers such as China (65th), Japan (36th), and the US (48th) are at higher levels in this category. This shows that there is an emerging need for Turkey to make improvements in this respect.
Conclusions
The competitiveness of an industry can be effectively improved if the factors that have primary importance and direct impact on its improvement are first specified. Therefore, in this study, a three-stage methodology has been proposed to specify the CSFs of the competitiveness of an industry, which is itself shaped by the global competitiveness of a country. The major contribution of this research lies in the development of linkages between various critical success factors influencing the Turkish iron and steel industry through a single systemic framework. By highlighting the relationships between these factors, it provides an important guide to the policymakers in preparing a strategic plan to promote success in the iron and steel industry. The methodology shows that the CSFs of the iron and steel industry in Turkey are Burden of customs procedures, Total tax rate, Extent and effect of taxation, and Soundness of banks. In fact, as discussed in the previous section, the obtained results are completely in agreement with the general perspective of industry experts. Therefore, it can be concluded that the results validate the accuracy of the proposed methodology.
The methodology used in this study is an integration of the Web-based survey, Delphi-type workshop, and fuzzy DEMATEL approaches to find the CSFs. A Web-based survey contributed to enlarge the spectrum of the analyses and to analyze the issue from different perspectives of the related stakeholders. The implementation of a Delphi-type workshop helped reveal and aggregate the opinions of the experts and finally fuzzy DEMATEL highlighted the critical success factors based on those opinions. In fact, the DEMATEL method is based on graph theory that enables the division of multiple factors into cause and effect groups in order to better capture the causal relationships and convert those relationships between the critical factors into a structural model of the system. In this study, the expert opinions are given as linguistic terms resulting in vague and imprecise input to the DEMATEL approach. Therefore, a fuzzy set theory DEMATEL approach (i.e., Fuzzy DEMATEL) is well suited for this methodology. This study uses Wu and Lee's (2007) fuzzy DEMATEL approach with an important modification [43] . The assessments of the decision-makers are first aggregated then defuzzified in order to avoid losing important information regarding the distribution of the individual assessments.
The proposed methodology is of widespread usefulness and applicable to any industry. Further research could involve its application in the specification of CSFs for other industries.
The basic limitation of the proposed model is that it is not statistically validated. As a further suggestion, SEM model could be initially used to find the causal factors, and DEMATEL could be applied subsequently to determine which factors are more important for the iron and steel industry. Such a combination might increase the perceived validity of the results. Finally, using DEMATEL along with a multi-attribute decision-making model fuzzy AHP, fuzzy analytical network process or fuzzy Choquet integral can also be utilized to deal with various relationships between criteria and decide on their relative weights [55] [56] [57] . 
